There is ambiguity regarding how a consonant-glide (CG) sequence should be pronounced in the Romanized orthography of Squliq Atayal. In this paper the phonological behavior of these prevocalic glides in Squliq Atayal is examined in order to determine the nature of the glides. The commonly seen CG spelling in Squliq orthography corresponds to three distinct surface pronunciations: (1) tautosyllabic, (2) heterosyllabic with an intervening weak vowel, and (3) heterosyllabic yet segmentally adjacent. In previous literature only the first two pronunciations have been identified, but it is the contrasting syllabification patterns between (1) and (3) that support the classification of these surface glides into two categories: phonemic versus vocalically derived glides. An examination of morphologically related forms containing glides shows that the perplexing distribution of Squliq Atayal glides results from the coexistence of glide formation, vowel syncope, and resyllabification in the same system, which causes the distribution of phonemic glides and vocalic glides to overlap. The analysis suggests that the two types of glides in Squliq are different in phonological features, although they appear phonetically similar.
Introduction
In the Romanized orthography of Squliq Atayal, how a consonant-glide (CG) sequence should be pronounced is ambiguous. For example, the same ky sequence is pronounced differently, as illustrated by the presence of intervening schwas in mkyay [mekejaj] 'dry' and the lack of schwas in kyahil [kjaħil] 'skin'.
1 Cheng (2001:106-108) has already noticed the ambiguity and illustrates the point with several examples, some of which follow:
There are different opinions in Atayal communities regarding whether an additional symbol such as '-' or '_' should be used in orthography to stand for the intervening weak vowels between CG. Inconsistency in orthography can be found in various printed documents at the present time.
The two types of CG pronunciation in (1) raise the question regarding the nature of the prevocalic glides involved. Focusing on the patterning of these surface glides, the paper will describe a third type of CG pronunciation which has not been discussed in previous Atayal literature: the consonant and the glide are segmentally adjacent but belong to separate syllables, such as qbyangi (qəβ.ja.ŋ-i) 'hunt (with guns), LV.AT'. It will be argued that the contrasting patterns of tautosyllabic and heterosyllabic CG pronunciations provide direct support for the classification of the surface glides into two categories: phonemic versus derived glides. Glides in tautosyllabic CG are typically derived from vowels via glide formation, while a phonemic glide must be syllableinitial except in certain phonologically derived environments. The typical distributional patterns are obscured by vowel syncope and resyllabification rules in the language, which lead to the occurrence of phonemic glides in the tautosyllabic CG positions where vocalic (derived) glides usually occur.
Before a close examination of the patterns of phonemic and derived glides, background information and a literature review for Squliq Atayal are given in §2. In §3, more data illustrating the three types of CG pronunciations are given: tautosyllabic CG sequences (represented by .CG, where the dots stand for syllable boundaries), heterosyllabic CG separated by an intervening vowel (CV.G), and heterosyllabic yet segmentally adjacent CG sequences (C.G). It is argued that the contrastive syllabification patterns of consonant-glide sequences call for a distinction between phonemic and derived glides. Section 4 offers an Optimality-theoretic account for the syllabification patterns of phonemic and derived glides, based on the idea that vocalically derived glides are [+vocalic] , while phonemic glides are [-vocalic] . Section 5 concludes and discusses related questions for future research.
Background of Squliq phonology and literature review
Previous studies on Squliq Atayal, such as Yamada & Liao (1974) , Li (1980) , and Egerod (1999) , propose that there are 19 consonants in the inventory: /p t k q ? b[β] z g [ɣ] s c [ʦ] x h[ħ] m n ŋ r l j w/. The glides /j w/, however, are not found in the earlier work by Egerod (1965a Egerod ( , 1965b Egerod ( , 1966a Egerod ( , 1966b Egerod ( , 1980 . As far as Squliq vowels are concerned, Li (1980) gives five vowels /i e a o u/, Yamada & Liao (1974) and Cheng (2001) include an additional schwa /i e a o u e/, and Egerod (1965a Egerod ( , 1966a Egerod ( , 1980 Egerod ( , 1999 lists two additional long vowels /i e a o u ii uu/. Complex syllable margins are not allowed (Huang 2006b ). Stress in general falls on the final syllable. Vowels in the syllables before the penult are reduced to [e] (see Egerod 1965a; Li 1980:369; Rau 1992:27) . Squliq contains a number of segmental alternation processes, such as b  p, g  w, and r  j in word-final position (see Li 1980 for more details).
Disagreement in the consonant inventory mainly relates to the glides /j w/. In fact, even among the studies which agree on the phonemic status of glides, a given articulation may be analyzed differently, as either a glide or a vowel. For example, 'live' is mqianux in Egerod (1999) but mqjanux in Li (1980) , although both studies recognize phonemic /j w/. The different ways that glide and vowel symbols are used in the various previous studies are summarized below. Egerod (1965a Egerod ( , 1965b Egerod ( , 1966a Egerod ( , 1966b Egerod ( , 1980 allows multiple vowel sequences in the transcriptions since phonemic /j w/ are not posited, for example qsia? 'water', mqianux 'live', kgii 'hemp', ŋuhuu 'nose', and quau 'liquor, wine'. Egerod (1999) adopts phonemic /j w/ and substitutes the glide symbols in initial position (e.g. jaqeh 'bad'), in intervocalic position (e.g. qbujaŋ 'lie in ambush'), and in syllable-final position when not following homorganic vowels (e.g. quaw 'liquor, wine'). However, vowel symbols are retained for some of those surface glides in postconsonantal prevocalic position 4 (e.g. qsia? 'water' and mqianux 'live') as well as in syllable-final positions following homorganic vowels (kgii 'hemp' and ŋuhuu 'nose'). Yamada & Liao (1974) Li (1980) recognizes the phonemic status of /j w/ and 4 Some words in Egerod (1999) contain glide symbols j w even though they occur in postconsonantal prevocalic position, for example hwinuk 'waist', and pmjon 'plant, PV'; some other words are given with variable transcriptions, for example msiuluŋ~msjuluŋ 'clouds together'. 5 Yamada & Liao's data are based on the Sqoyaw variety of Squliq Atayal spoken in Taichung. Their transcriptions indicate that stressed syllables are lengthened in the output, which are omitted here. They also show that penultimate syllables carry stress except when the penult contains a schwa, in which case stress falls on the final syllable. The stress patterns of Sqoyaw are different from the Squliq dialect spoken in Hsinchu, which in general exhibits final stress. Rau (1992:26) also reports that stress may fall on the penultimate syllables in the Squliq variety spoken in Wulai, Taipei County. excludes the possibility of vowel sequences in transcriptions, for example mqjanux 'live' (Li 1980:397) and kgij 'hemp' (Li 1981:259) . Later studies on Atayal, such as Rau (1992) , L. Huang (1993), and Cheng (2001) , present their analyses of different aspects of the language mostly on the basis of Li's analysis of phonemic glides. Aside from the purely vocalic approach in the earlier works by Egerod, disparities are mainly observed in the analysis of postconsonantal prevocalic segments as either vowels (e.g. mqianux in Egerod 1999) or as glides (e.g. mqjanux in Li 1980), as well as in the analysis of postvocalic glides as either part of a geminate vowel (e.g. kgii in Egerod 1999) or as glides (e.g. kgij in Li 1981) .
The divergent usages of glide or vowel symbols in the literature call for clarification of the nature of the surface glides in Squliq. Although most of the previous studies (except earlier works by Egerod) recognize phonemic glides, very few of them provide explicit arguments for /j w/ except Li (1980) . Li (1980:355-356) offers five reasons for adopting phonemic glides in an attempt to explain why /ii uu/ in Egerod's system should be analyzed as /ij uw/. The arguments are all concerned with stem-final postvocalic glides: (1) there are various diphthongs /aj aw uj iw/, but no /ij uw/; (2) given that most Atayal words end in a consonant, words with final /ii uu/ would be major exceptions; (3) /ii uu/ sequences are historically derived from a sequence where a vowel is followed by a consonant; (4) the distribution of /ii uu/ is limited only to word-final position; and (5) Four of the five reasons to support phonemic glides given by Li ((1), (2), (4), and (5)) are based on distributional asymmetry. Although distributional asymmetry may be related to the phonemic status of glides in the Squliq data, the argument does not appear to be convincing, in light of the preference to treat glides [j w] as nonsyllabic positional variants of, respectively, high vowels [i u] in the literature of generative phonology ever since the advent of syllable theory in the 1980s (Clements & Keyser 1983; Levin 1985; Selkirk 1984) . In many languages, the occurrence of either glides [j w] or high vowels [i u] can be predicted from their different positions within a syllable. Featural distinctions between surface glides and vowels would be redundant in these languages, so surface glides and their corresponding vowels are identical in the underlying representation for reasons of economy. For example, surface glides in Mandarin are widely regarded as variants of their cor responding high vowels (Duanmu 2000 (Duanmu , 2007 Lin 1989 Lin , 2007 . The glides in Mandarin Chinese words, for example /liaŋ/ [ljaŋ] 'bright' and /suan/ [swan] 'sour', can be derived from underlying vowels by assuming that more sonorous segments occupy nucleus positions and that high vowels are turned into surface glides because they do not (exclusively) occupy the nucleus. Rau (1992:20) follows Li's argument and states that adopting /j w/ would show the canonical structure of Atayal more clearly. Rau adds that some words necessitate /j w/ as separate phonemes because a vowel phoneme in the input of these words cannot help derive the correct form; for example [jeŋeli?] 'fly' must be analyzed as /jŋli?/ rather than /iŋli?/ (the word is quoted on authority of Scheerer's /yEŋElí/ and Ogawa's / juŋeli/). More data are needed to clarify the argument. The third observation made by Li is based on the assumption that segmental alternations do not change major class features. Although the alternations between glides and true consonants observed in Li (1980) (g  w / __ #, as in hmtuw/htgan 'come out', and r  j / __ #, as in mahij/ hirun 'dry in the air') very likely suggest the consonantal nature of the surface glides, notice that the observed rules do not actually support the existence of phonemic glides in Squliq because there is no need to posit glides at the underlying level to account for the alternations. In these forms the input representations contain stem-final true consonants, which then become glides, and thus have nothing to do with the issue of whether glides exist at the underlying level.
8 Therefore, more compelling evidence is required for the status of phonemic glides. It will be argued in the following section that it is the contrasting syllabification patterns of prevocalic glides that provide support for distinguishing phonemic glides from vocalically derived glides in Squliq. Disagreement regarding the Squliq vowel inventory in previous studies is mainly to do with whether /e/ should be recognized as a phoneme. The vowel [e] is limited in its distribution, occurring only in nonfinal (unstressed) syllables, 9 and most studies in the literature therefore exclude schwa from the Squliq vowel inventory (e.g. Egerod 1965a Egerod , 1965b Egerod , 1966a Egerod , 1966b Egerod , 1980 Egerod , 1999 Li 1980 Li , 1981 . Yamada & Liao (1974) include /e/ as a phoneme even though they have noticed that the distribution of /e/ is highly constrained. 10 Cheng (2001) lists /e/ as a phoneme without further explanation. The present study is based on the author's fieldwork on the variety of Squliq spoken in Taoshan Village, Wufeng Township, Hsinchu County (hereafter Taoshan Squliq). In the varieties of Squliq analyzed in previous studies (e.g. Egerod 1980 Egerod , 1999 Li 1980 Li , 1981 Rau 1992) , word-internal codas are restricted to morphologically infixed forms, but Taoshan Squliq more freely allows consonants in the codas of nonfinal syllables.
11 Cheng (2001:37-42) Li (1980) imply that word-final homorganic vowel-glide sequences (e.g. hmtuw and mahij)
are realized as long vowels at a phonetic level. 9 The absence of [ə] in the final syllable is due to the historical change of Proto-Austronesian *ə to Proto-Atayalic *u in this position (Li 1981) . 10 Yamada & Liao (1974) state that /e/ never occurs in word-initial position, in word-final position, or in the final syllable; /e/ is always unstressed, and it never constitutes a word unless it has an additional vowel other than /e/. 11 The observation regarding word-internal codas in different Squliq varieties is based on the author's observations. 12 The data in the series of work by Egerod and Li are based on the Squliq variety spoken in Fuxing Township, Taoyuan County.
Three different surface pronunciations of CG
Words that are spelt with CG in the Romanized orthography of Squliq Atayal in fact correspond to three different types of surface pronunciation, rather than two as described in the literature. The two types recognized hitherto are given below with further classification, based on the author's own fieldwork, and the data showing the third type of CG pronunciation are offered thereafter.
The first type of CG pronunciation contains tautosyllabic consonant-glide sequences (.CG).
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Notice that some of these tautosyllabic pronunciations arise through morpheme concatenation, so a corresponding vowel can be identified in related forms, as illustrated in (2), while other postconsonantal glides do not alternate with vowels in the language, as shown in (3). (2 Both (2) and (3) above illustrate tautosyllabic CG pronunciations. The prevocalic glides in (2) are analyzed as underlying vowels in the synchronic grammar because they alternate with vowels in morphophonology. Due to the constraint that syllables must have onset consonants, vowels undergo glide formation and become surface glides in Squliq (Huang 2006a) ; if gliding does not take place, an onsetless syllable would occur in (2d) *[te.tu.an], for example.
15
While the glides in (2) correspond to vowels in some morphologically related forms, those in (3) do not. Therefore, whether the glides in (3) come from vowels cannot be readily inferred. It will be discussed later whether tautosyllabic postconsonantal glides such as those in (3) should also be analyzed as surface manifestation of underlying vowels, despite the lack of dynamic alternation with vowels in the synchronic grammar.
The second type of pronunciation that corresponds to CG spelling involves an intervening weak schwa or apical vowel (CV.G), as already shown in some examples from previous studies in (1); more examples are given in (4) There is in fact a third type of pronunciation that corresponds to CG spelling which has not been pointed out in the literature: CG corresponds to heterosyllabic consonant-glide sequences without intervening vowels (C.G). (5) Heterosyllabic CG without intervening vowels (C.G): Orthography Gloss a. kinyayan (tawpu') k<in.>ja.j-an 'dried (e.g. radish) (PRF, LV)' b. sinyukan C<in.>ju.k-an 'burn (esp. feathers or hair) (PRF, LV)'
15 It is assumed in Huang (2006a) that the roots in (2a-d) end with a vowel in the input; the vowel-ending hypothesis is identical to that of Cheng (2001:67-68 Despite the fact that prevocalic consonant-glide sequences are permitted within a syllable as in (2) and (3), the glides and the preceding consonants are syllabified into separate syllables in (5). The difference in the .CG (data (2) and (3)) and C.G (data (5)) pronunciations can be clearly heard in data elicitation. 17 The contrast seems to suggest that syllabification patterns could provide a clue to the different nature of surface glides. The paper will show below that how a prevocalic glide is syllabified with respect to the preceding true consonant is indicative of its underlying nature. The argument is based on an examination of the ways that a prevocalic glide alternates among the three CG syllabification patterns in morphologically related forms. Morphological concatenation leads to CG in different prosodic positions, which results in different pronunciations of CG due to the influence of relevant phonological processes. The hypothesis is that surface glides of different sources may exhibit different patterns of syllabification.
Given the three CG syllabification patterns (.CG, CV.G, C.G), there are nine logical possibilities if prevocalic glides in both penultimate and final syllables are considered, 18 three patterns in each of the two positions. Table 1 below is organized to show the three logical possibilities (.CG, 16 The root qbuyang is glossed as 'to lie in ambush' in Egerod (1980 Egerod ( :512, 1999 . 17 In data elicitation, sometimes the consultants are asked to answer the question of how many 'beats' there are in a word, and they would often respond with answers such as 'two beats kə and mjut in [kə.mjut] "pluck"' or 'two beats qəm and ju? in [qəm.ju?] "infect"', which supports the syllabification judgment. 18 The discussion here does not include those forms where the CG sequences are shifted to pre-penultimate positions and undergo additional phonological changes, such as ksyuw/pksaygani [pe-k.saj.ɣ-a.ni] 'borrow, lend' and kmyut/kawtani [kawt-ani]/kawtanay [kawt-anaj] 'pluck', which have rarely been discussed in the literature. More research is needed to collect examples of this kind in order to identify the motivations of the phonological processes involved. It is proposed that the postconsonantal glides in pattern (A) are still vocalic in the synchronic grammar of Squliq, while all the other kinds of glides in Table 1 are non-vocalic in nature and hence analyzed as phonemic glides. Without the synchronic distinction between vocalically derived and phonemic glides, it would be difficult to derive all the observed patterns. The glides in (A) come from underlying high vowels, which undergo glide formation in order to avoid onsetless syllables in Squliq (Huang 2006a) . The consistent occurrence of vocalically derived glides in postconsonant position (e.g. (6a) [ħe.βja.tun] 'pull out') rather than in syllable-initial position (*[ħeβ.ja.tun]) will be accounted for via a set of constraints demanding proper association of segmental features and syllabic positions within Optimality Theory in the next section.
As far as the glides in attested patterns (D) through (I) are concerned, they are characterized by the fact that they involve syllable-initial glides in at least one of the two positions. In the proposed analysis, while derived glides always occur in postconsonantal position (pattern (A)), phonemic glides typically show up in syllable-initial positions (patterns (D) through (I)); all the other aberrant realizations of phonemic glides in non-initial positions are due to interactions with other phonological processes in the language, including syncope and resyllabification. The six attested patterns involving phonemic glides are discussed below.
The three patterns (D)(E)(F) all involve syllable-initial glides in their final syllables which are separated from the preceding consonant by a vowel (i.e. CV.G). More data illustrating the three patterns are given below (the representative examples in Table 1 Unlike the vocalic glides in pattern (A), the surface glides in (D)(E)(F) are analyzed as phonemic. In the proposed OT analysis, phonemic glides typically occur in syllable-initial positions because of high-ranking constraints that demand association of non-vocalic glides with syllable margins. Pattern (E) involves syllable-initial glides in both positions, so what remains to be accounted for is the penultimate .CG in pattern (D) and the alternation between CV.G and C.G in (F). Pattern (F) is discussed first followed by (D) because (D) involves more complexities, as explained below.
It is observed that Taoshan Squliq exhibits a vowel syncope rule that affects pre-tonic vowels, which is not reported in previous studies on other varieties of Squliq. As the data (7i) to (7l) of pattern (F) suggest, vowels are deleted when they are shifted to antepenultimate syllables. For example, (7j) /in, qajat, an/ 'realis, rear, LV' realizes as [qin.ja.tan] rather than *[qe.nǝ.ja.tan] (in which boldface [ǝ] corresponds to /a/). The example shows that syncope of antepenultimate vowels causes the expected CV.G syllabification to become the C.G of pattern (F). 24 The glide directly follows a vowel (CV.G) when it is in the final syllable: s<ı.m>a.juk 'burn (e.g. hair)'. The consonant in the .CG pronunciation results from spreading from the preceding consonant. 25 This example kja.pi~kə.japi in fact should be classified as pattern (G) because the glide is in the environment of C.G in the final syllable:[kəm.jap]. Patterns (D) and (G) are the same in terms of penultimate .CG syllabification because they differ only in whether the final glide is CV.G or C.G. Because examples with final CV.G and penultimate .CG due to word-initial positions have not been located, the word kja.pi~kə.japi from pattern (G) is placed here to illustrate the factor of word-initial environment (#__). See below for related discussion. 26 The glide directly follows a vowel (CV.G) when it is in the final syllable: q<em.>bu.jaŋ 'hunt (with guns) (AV) '. following glide rather than remaining as the coda of the preceding syllable. The rightward syllabification of the phonemic glides to the onset position is responsible for the confusion between vocalic and phonemic glides in the observed data because the penultimate .CG syllabification of the phonemic glides partially resembles the patterning of vocalic glides.
Pattern (D) is elusive because, from many of the relevant examples, it cannot be predicted phonologically whether the glides are syllabified as onsets or codas. For example, in the CG sequences of (7c) [ke.rja.sun] 'cross over' (pattern (D)) and (7i) [teħ.ja.j-un] 'succeed' (pattern (F)), onset syllabification is found in the former example but not in the latter, despite the fact that both the consonants [r] and [ħ] can be internal codas. Coda syllabification of pattern (F) appears to be simpler in nature because internal codas are tolerated in Taoshan Squliq while the onset syllabification of (D) is unexpected.
Although examples such as (7c) appear to be arbitrary, the onset syllabification in some other examples of pattern (D) seems to be better motivated. The data of pattern (D) are therefore further classified based on whether the unexpected onset syllabification in the penult is forced by other considerations, as shown below: In the first sub-type of (D), the preceding consonant in CG cannot be a coda because leftward syllabification is impossible. In words such as [pin.ʨju.qan], leftward syllabification would create illicit complex codas (*[pint.juqan]), and in other examples such as [kja.lan], the consonant is already at the left word edge. Onset syllabification of CG in the first sub-type of pattern (D) is motivated by the need to salvage otherwise unsyllabifiable consonants.
In the second sub-type of (D), the .CG pronunciation in the penult has a syllable-initial variant. On the assumption that phonemic glides tend to associate with syllable margins, it seems that the syllable-initial pronunciation of the glide is the norm, and that the tautosyllabic pronunciation with the preceding consonant is a later development, which is more likely to occur in connected speech. The data seem to suggest that the distributional distinction between phonemic and vocalically derived glides becomes unstable due to their phonetic similarities. The legitimate .CG pronunciation that involves vocalic glides might in some instances have led speakers to tolerate .CG articulation with phonemic glides.
The data in the third sub-type of (D) are considered as truly exceptional in the present analysis. Unlike the second sub-type, syllable-initial variants of the examples in the third sub-type, such as *[ker.ja.sun] and *[pe.n.ja.ŋi], are explicitly rejected by the consultants, even though this variety of Squliq allows internal codas (e.g. [r] and [n] ). It appears very difficult to formulate a generalization stating why the true consonant preceding the phonemic glide does not stay in coda position. In light of the variation pattern in the second sub-type, it is speculated here that the third sub-type is a further step toward acceptance of phonemic glides in tautosyllabic CG, with lexicalized .CG pronunciation.
The next three patterns (G)(H)(I) differ from (D)(E)(F) in that they contain C.G in the final syllables. 27 More examples are given below: 29 The occurrence of C.G in the final syllables in (H) thus does not require an additional account, since the glide is not preceded by a vowel to start with. As to pattern (I), the consistent C.G syllabification in both positions also follows directly from the assumption that the glides are not preceded by a vowel in the underlying representation. What is peculiar is pattern (G), in which the epenthesis rule does not apply to break up penultimate CG, as is illustrated by (8a) [kja.p-i].
The unexpected penultimate .CG of pattern (G) in fact echoes that of pattern (D) discussed above. The patterns (D) and (G) are the same in terms of the onset syllabification of the phonemic glides in the penults, and the three sub-types of (D) hold similarly for (G). That is to say, examples of pattern (G) could also be further classified according to whether the .CG syllabification is motivated and whether variations are found. Examples (8a) and (8b) under pattern (G) belong to the second and third sub-types, respectively, 30 so their peculiar behavior is considered exceptional and lexicalized, as in the corresponding cases in (D). Further research is needed to identify possible principles that are responsible for the unexpected onset syllabification of the phonemic glides in these cases. To summarize, the diverse patterning of prevocalic glides in Squliq calls for the glides to be classified into two types: derived prevocalic glides are always tautosyllabic with the preceding consonants, while phonemic prevocalic glides usually remain in syllable-initial position. It is demonstrated that relevant phonological processes in the language may obscure the typical distribution of phonemic glides. Syncope and onset syllabification of the preceding consonants in CG result in phonemic glides in tautosyllabic postconsonantal position (.CG) and lead to confusion with vocalic glides. The distinction between the two types of glides can only be revealed through their patterning in other morphologically related forms.
A formal account of the patterning of the glides
The need to distinguish vocalically derived glides and underlying glides in Squliq bears on the issue of how vowels and glides are represented in phonological theories. The literature describes 29 An alternative analysis is to assume that the schwas before the glides in pattern (H) exist at the underlying level and that they get syncopated before syllable-initial glides in the final syllables (e.g. /əm, tǝjaj?/ → təmǝjaj? → [təm.jaj?]). If more data shows that the schwa may alternate with other full vowels in other morphologically related forms, the deletion analysis should be adopted instead. 30 If the example (8a) [kja.pi] is produced without the variant [kəja.pi] by a speaker, it would constitute an example of the first sub-type of pattern (G). various ways to capture the formal distinction between vowels and glides, as discussed in Levi (2004) . Levi (2004) reviews four approaches to the representation of underlying glides: lexical marking, the use of the feature [±consonantal] , and two alternatives within feature geometry (Vowel-Place Theory and Revised Articulator Theory). In the Lexical Marking approach, while vowels have no special marking and surface as vowels or glides, underlying glides are lexically marked as unlinkable to a nucleus position; in this approach, vowels and glides are identical in terms of segmental features. Employing the feature [±consonantal] differentiates underlying glides from vowels by specifying glides as [+consonantal] and vowels as [-consonantal ] (e.g. Hayes 1989; Hyman 1985 Hyman , 2003 Rosenthall 1994 Rosenthall , 1997 ; vocalically derived glides are similar to vowels in being [-consonantal] . For example, in the version of feature geometry constructed by Clements & Hume (1995) , derived glides have features under the V-place node while underlying glides have features under C-place. In Revised Articulator Theory (Halle 1995; Halle et al. 2000) , vowels have [dorsal] as their designated articulator but glides do not.
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Later work such as that of Nevins & Chitoran (2008) and Padgett (2008) has argued for employing the feature [±vocalic] to distinguish vowels from glides, in addition to the feature ([±consonantal]), which differentiates glides from true consonants. The [±vocalic] distinction between vowels and glides in models such as that of Nevins & Chitoran (2008) can be directly translated into the feature [consonantal] in work such as that of Hyman (1985) : (9) Different usages of the feature [±consonantal]:
Consonants [-vocalic, +consonantal] What is controversial is how vowels, glides, and true consonants should be categorized phonologically and what features or representations best capture their contrastive patterning. This paper adopts the assumption that phonemic glides are specified with the feature [-vocalic] like other true consonants while derived glides carry the feature [+vocalic] just as vowels do, irrespective of whether an additional binary feature is needed to distinguish glides from true consonants. A crucial observation concerning the Squliq data here is that intervocalic CG sequences are syllabified differently, which is captured by the need to associate different features of the two types of glides to appropriate syllabic positions in the proposed analysis.
In the proposed OT analysis, three constraints play a major role in regulating the distribution of phonemic and vocalic glides: *CC against two consecutive [-vocalic] As far as CG sequences with vocalic glides are concerned, it should be borne in mind that they remain tautosyllabic in both final and penultimate positions, even if the preceding consonant in CG can be a permissible coda. The ill-formedness of heterosyllabic CG with vocalic glides is attributed to *M/V, which penalizes [+vocalic] segments linking up to syllable margins. Candidates that do not link the glides to the Nucleus node are ruled out by *M/V, including heterosyllabic (11b) and tautosyllabic (11c). Although (11d) satisfies *M/V by associating the vocalic glide directly to Nucleus, the structure is ruled out by the ONSET constraint.
(11) Vocalic glides and the preceding consonants are tautosyllabic:
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The OT tableau in (12) illustrates how the *M/V and Onset constraints force vocalic glides to occupy postconsonantal (.CG) position: 34 32 The *M/V and *P/G constraints follow the format of the margin and peak constraints in Prince & Smolensky (1993 , 2004 . The constraint *M/V is defined as 'V may not associate to Margin nodes (Ons & Cod)', and *P/C as 'C may not associate to Peak (Nuc) nodes' in Prince & Smolensky (2004:109) . 33 Only the associations to the onset and nucleus of the syllable under discussion are shown to avoid confusion. 34 The underlined portions of the candidates represent the segments that are linked directly under the Nucleus node throughout the paper. Tautosyllabic CG with vocalic glides satisfies *M/V by linking the [+vocalic] glide to the nucleus node, as shown in (a), while heterosyllabic CG would be ruled out by *M/V because the vocalic glide is linked directly to the syllable node, as illustrated by (b) . Candidate (c) shows that tautosyllabic CG with vocalic glide also involves a violation of *M/V if the glide is linked to the syllable node rather than to Nucleus. Candidate (d) shows that heterosyllabic CG with vocalic glides under Nucleus satisfies *M/V, but it leads to an onsetless representation, which is also prohibited in the language.
In the case of phonemic prevocalic glides, the assumption that phonemic glides are featurally [-vocalic] together with the *CC constraint account for the heterosyllabic affiliation of CG with phonemic glides. The constraint *CC demands heterosyllabic parsing of CG as shown in (13a) because tautosyllabic CG sequence (13b) would violate the *CC constraint. Other structures with tautosyllabic CG, such as (13d), are banned by the constraint *P/G (*Peak/Glide). A comparison of the heterosyllabic CG in (13a) and (13c) suggests that the phonemic glide would necessarily link to the syllable node due to the Onset constraint.
(13) Phonemic glides in syllable-initial position: 35 It is assumed that the infix /Vm/ 'agent voice (dynamic)' contains an empty vowel slot V, which accounts for their infixing behavior after the stem-final consonant in order to avoid onsetless syllables. account. As far as learning is concerned, it also appears much more straightforward for a learner to encode the contrasting syllabification patterns directly in representations.
Discussion and conclusion
This paper has highlighted the phonological patterning of prevocalic glides that have been unrecognized in previous studies of Squliq, and discussed its implications for the phonology of the language. It is argued that the contrasting syllabification patterns of prevocalic glides provide direct support for the distinction between phonemic glides and vocalically derived glides in the language. The clues to identifying the nature of the glides lie in the syllabification patterns of prevocalic glides across the paradigm: vocalic glides are consistently tautosyllabic with the preceding consonants, while phonemic glides are typically syllable-initial in the language.
Complications mainly relate to phonemic glides. As explained in §3, phonemic glides may appear in postconsonantal positions (.CG) as the result of resyllabification, if syncope (or lack of epenthesis) leads to segmentally adjacent CG. Since vocalic glides typically occur in postconsonantal position, the proposed analysis implies that two similar-sounding tautosyllabic CG sequences in the penult may have different phonological representations, as illustrated below:
Postconsonantal vocalic glides in (16a) come from underlying vowels through glide formation, while phonemic glides as in (16b) may also occur in this environment when forced by other considerations in the phonology of the language. The ambiguous CG sequences arise from the coexistence of glide formation, syncope, and resyllabification in the phonological system of Squliq.
Phonological distinctions between prevocalic glides perceived as similar are not uncommon across languages. For example, Chitoran (2002) argues that in Romanian, there is a representational difference in glide-vowel sequences, for example bjátə 'poor' (fem.) versus beátə 'drunk' (fem.) and polwáre 'pollution' versus paloáre 'pallor', despite the similarity in sound of the pairs [ja] versus [ea] and [wa] versus [oa] . For the sake of clarity, Chitoran (2002) adopts the terminological dis tinction of 'glide-vowel sequences' for [ja] and [wa] , in which the vowel is argued to take a mora by itself, and 'diphthongs' for [ea] and [oa] , where the glide and the vowel share a mora. The two terms would also be helpful to distinguish the two types of tautosyllabic CG in the case of Squliq Atayal as shown in (16). In (16a), the vocalically derived glide and the following vowel can be said to constitute a diphthong, while (16b) contains a glide-vowel sequence. Squliq diphthongs are similar to those in Isbukun Bunun (Huang 2008) and Spanish (Colina 2012; Hualde 1997) in that they involve surface glides that come from underlying vowels. 37 The existence of both rising diphthongs and prevocalic phonemic glides in Squliq is complicated by the occurrences of postconsonantal glide-vowel sequences that are to a certain extent unpredictable. While the postconsonantal phonemic glides in (16b) are compelled by syllabic constraints, the motivations of other tautosyllabic CG pronunciations containing a phonemic glide appear elusive (i.e. the second and third sub-patterns in Table 2 ). It is speculated here that the pronunciation (e.g. (7a) [mə.-na.jaŋ]/[pə.nja.ŋ-i] 'reclaim (land)') is a later development, and is induced by the presence of similar-sounding tautosyllabic CG with vocalic glides. On the basis of a study of five Romance varieties with different degrees of contrast between rising diphthongs (iV) and hiatus, Chitoran & Hualde (2007) observe that if there is a robust class of words with pre-existing [jV] diphthongs from other historical sources in a language, the originally heterosyllabic vowel sequences in the language will be more likely to become lexical diphthongs. Chitoran & Hualde (2007) hypothesize that the diphthong words act as attractors for words with heterosyllabic sequences, leading to the change from hiatus to diphthong. Although the two types of tautosyllabic CG in Squliq have different phonological representations, phonetic similarities may have served as a kind of attractor and motivated the observed changes. A falsifiable prediction of the hypothesis is that changes from heterosyllabic C.G to tautosyllabic .CG will not occur if diphthong formation has not taken place first. 38 Research on more Austronesian languages is needed to better understand the principles governing the change of intervocalic CG syllabification such as that in Squliq Atayal. As mentioned above, the two types of tautosyllabic CG pronunciations do not sound perceptually distinguishable, although they differ in phonological representation. Their phonetic similarity is reflected in the unanimous adoption of the same symbols for prevocalic glides in present-day Squliq orthography. The Squliq data therefore constitute a potential case in which distinct phonological representations persist in spite of phonetic similarities. Levi (2008) also gives examples showing that phonological contrasts between glides are not necessarily accompanied by phonetic contrasts. Encoding phonological differences directly in phonetics is presumably more natural, and it is the lack of phonetic differences that calls for an explanation. The production and perception experiments in Chitoran (2002) show that Romanian [ja] and [ea] are phonetically distinguishable, consistent with the proposed phonological distinction, but the back pairs [ua] and [oa] are not. Chitoran (2002) points to the low frequency of [ua] and the reduced distance between the first two formants in back rounded glides to explain the phonetic neutralization. In the case of Squliq, it remains for future studies to shed light on the question of whether the two types of glides, albeit sounding similar, are different in some phonetic details.
The present study has pointed out three possible pronunciations of surface CG in Squliq orthography and revealed the underlying nature of the two types of glides, but whether the contrast of vocalic and phonemic glides should be reflected in orthography is a separate issue. Given that 37 While Isbukun diphthongs contain two moras, Romanian diphthongs come from stressed mid vowels historically and are seen as containing a single mora. See Chitoran (2002) and the references therein for the details regarding Romanian. 38 A competing hypothesis is that the occurrence of the postconsonantal phonemic glide is simply due to the tendency to maximize onsets. the two types of glides in the context of tautosyllabic CG are perceptually similar in Squliq, it would be complicated for speakers to differentiate diphthongs and glide-vowel sequences in writing. 39 Employing only the glide symbols to reflect the surface pronunciations is more practical. Another issue is whether the orthography should capture all three pronunciations at the cost of using additional symbols. In the current orthographic system, issued in 2005 by the Ministry of Education and Council of Indigenous Peoples, Executive Yuan, the underscore symbol ('_') is employed to distinguish the occurrence of a nasal plus an obstruent (n_g) from a single velar nasal (ng). If the underscore symbol needs to be adopted anyway, it would be more economical to extend the use of the same symbol to glides, that is, a low dash between CG to indicate the necessity of the intervening weak vowel in pronunciation (e.g. h_winuk for hwinuk 'waist' in (4l)). 40 The underscore symbol in the current orthographic system in fact stands for either a weak vowel or a syllable boundary, because it applies to cases of intervening vowels (i.e. nV.g) and cases of segmentally adjacent sequences (i.e. n.g). The two kinds of heterosyllabic pronunciation can be further differentiated, if necessary, by using a dot for the syllable boundary between adjacent segments (i.e. n.g and C.G). Pure CG spelling represents only cases of tautosyllabic CG. This paper has proposed an OT analysis to capture the interactions of the various factors that affect the syllabification patterns of phonemic and derived glides. With the assumption that phonemic and derived glides are characterized by a difference in segmental features, the analysis is able to account for the syllabification patterns of the glides via a set of ranked constraints demanding proper association of segmental features and syllabic positions. Derived glides are always under Nucleus because syllable margins avoid sonorous [+vocalic] segments (*M/V), while phonemic prevocalic glides are syllable-initial because nuclei avoid [-vocalic] glides (*P/G). 41 The constraints *M/V and *P/G are not specifically designed for the Squliq data; they are respectively members of two different sets of inherently ranked constraints that reflect the avoidance of higher-sonority segments in syllable margins and lower-sonority ones in syllable nuclei (Prince & Smolensky 1993 , 2004 . The proposed analysis supports the position of Nevins & Chitoran (2008) , Padgett (2008) , and Levi (2004 Levi ( , 2008 in positing a featural difference between glides and vowels. 42 Given that both phonemic and vocalically derived glides may appear in the same environment of .CG, as shown in (16), the analysis would be more abstractive if the distinction between derived and phonemic glides is attributed to underlying syllabic affiliation rather than to segmental features. 39 As summarized in §1, both vowel and glide symbols are employed in Egerod (1999) . Although the use of vowels and glides in Egerod (1999) largely reflects the typical distribution of the two types of prevocalic glides discussed here, the ambiguous sequences of diphthongs or glide-vowel sequences are mostly represented only by vowel symbols. 40 Marking the existence of the intervening weak vowel by additional symbols such as a dash has been proposed in the literature (e.g. Cheng 2001) . 41 In an alternative mora-based approach, phonemic glides would be [-vocalic] and nonmoraic while vocalic glides would be moraic. 42 Notice that, although these authors all agree that there is a featural distinction between phonemic and derived glides, they differ in the features used to distinguish the two types of glide. While Nevins & Chitoran (2008) and Padgett (2008) adopt the feature [vocalic] , Levi (2004 Levi ( , 2008 argues for Revised Articulator Theory (Halle 1995; Halle et al. 2000) , according to which phonemic and derived glides have different designated articulators (place features). 
